Stereospecific deamination of benzylamine catalyzed by different amine oxidases.
1. Stereospecific deuterated benzylamine enantiomers, R(alpha-2H1)-and S(alpha-2H1)-benzylamine, were synthesized by a combined chemical and enzymatic method. 2. The retention or cleavage of the deuterium atom during deamination of benzylamine catalyzed by amine oxidases from different sources was assessed by a GC-MS procedure and confirmed by HPLC separation of the products and by the observation of a deuterium isotope effect. 3. Three types of stereospecific abstraction of hydrogen atoms from the alpha-carbon of benzylamine during deamination were observed: (a) In the first type of deamination the pro-R hydrogen is removed from the alpha-carbon. Enzymes in this category are mitochondrial MAO from different tissues; (b) The second type of deamination involves the abstraction of pro-S hydrogen. Soluble enzymes such as rat aorta benzylamine oxidase or diamine oxidase from hog kidney and pea seedling have been found to belong to this group; and (c) Bovine plasma amine oxidase exhibits the third type of deamination where no absolute stereospecificity is required. 4. The kinetic deuterium isotope effect during the deamination of benzylamine by the different amine oxidase varies greatly, i.e. VH/VD ranged from 1.7 to 4.0.